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I. INTRODUCTION

The vertical variation of the horizontal wind has been extensively
studied in the boundary layer below lOOm. Much less data are available con-
cerning windshear for altitudes above this height in the troposphere.
Studies such as Alfuth and Alsobrook [1] provided frequency distributions
of vector windshear in 1/2 km intervals from 3 km to as high as 27 km, and
Essenwanger [21, [3], derived vector windshears for layers from surface to 2
km and above 8 km for application to missile design. Grossman and Beran [4]
analyzed low-level windshear at selected U.S. airports in the layers surface
to 150m and 150m to 300m for a 9 year period with particular emphasis on the
occurrence of extreme windshears which may affect aircraft takeoff and
landing.

The purpose of this report is to provide information of vertical
windshear for selected atmospheric layers between surface and approximately
5.5 km for one location, Berlin, Germany. The data that are presented in
this report are unique for several reasons. The windshear analysis was per-
formed for specific altitudes that have not been included in other reports
(i.e., 2 to 5.5 km).

The windshear calculations presented here also take into account the
contribution of wind direction changes ("angular shear magnitude") which
constitutes a different approach than in other reports devoted to windshear.
Grossman and Beran [4] have calculated "total vector windshear" (length of
the horizontal difference vector). Alfuth and Alsobrook [1] calculated the
total vector windshear divided by the thickness of the layer and called that
simply the "vector windshear." This approach was criticized by Essenwanger
[5] who could show that the transformation of the vector windshear from one
shear interval to another interval is not a linear function or ratio.
Essenwanger [2], [3] utilized a functional relationship between total vector
windshear and thickness of the layer which had previously been derived.

It should be noted that Arritt and Frank [6] calculated windshear for
some of the. same atmospheric layers reported here (boundary layer- 700mb,
850-700mb, 700-500mb). They do not outline their computational procedure,
but claim that both speed and direction are taken into account. However,
only the results of evaluating these parameters in a multiple regression
scheme to predict rainfall amount are discussed, and no windshear statistics
are reported.

Ohring et.al. [7] reported the results of deriving vertical windshears
from the gradients of satellite radiance observations. A number of limita-
tions with these methods still exist, e.g., trying to determine small hori-
zontal gradients over small distances, uncertainties in transmission
functions, and differences between the thermal windshear (as determined by
satellite) and actual windshear. Also, these methods were applied to the
lower stratosphere to eliminate the deleterious effects of cloud contam-
ination. Therefore, a climatology of windshear as derived by satellite
has not yet appeared in the literature.
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II. METHODS AND DATA

All observations were taken at the Berlin-Templehof airport at 1200
Greenwhich Mean Time (GMT), and the period of record is 1974-78, and 1981.

The following notations were used:

Vs - V2Vl (scalar shear)

Ae - 02-81, A1 < 180 degrees (angular difference)

4s = 2 V 1V2  sin (A0/2) (angular shear magnitude)

S - VVs2 (total vector shear)

where V1 , e1 , V2, and e2 are windspeed and direction at two different
pressure levels, respectively. See Essenwanger [81 for a derivation of the
equation for total vector shear. The frequency distributions of the scalar
shear, angular differences, and vector shear were tabulated for all but one
of the possible permutations of five pressure levels: Surface (10m), 1000mb
(near surface), 850mb (1.5 km), 700mb (3 km), and 500mb (5.5 km). The 50,
90, 95, 97.5 and 99 percent values of the scalar shear, angular differences,
and vector shear are also included. The permutation of surface and 1000mb
was omitted because discussion of the boundary layer is beyond the scope of
this report.

III. DATA DISCUSSION

Tables 1-9 display the percent occurrence of the differences in windspeed
for the following atmospheric layers (in order of presentation): Surface and
1.5 km, near surface and 1.5 km, surface and 3 km, near surface and 3 km,
1.5 km and 3 km, 3 km and 5.5 km, 1.5 km and 5.5 km, near surface and 5.5 km,
and surface and 5.5 km. For the layer between surface and 1.5 km (Table 1),
windspeed differences of greater than 5 knots occurred with a frequency of
85.3 percent, decreasing to 65.5 percent in summer. The percent occurrence
of windspeed differences greater than or equal to 15 knots occurred with a
frequency of 49.5 percent in winter, decreasing to 12 percent in summer. For
the layer between surface and 3 km (Table 3), windspeed differences of less
than or equal to 5 knots and greater than or equal to 15 knots occurred with
a frequency of 10.9 percent and 56.1 percent respectively in winter, compared
to 27.7 percent and 26.2 percent in summer. These statistics are reflective
of the anticipated increase of windspeed with height for the particular
layers of interest. The largest windspeed differences occurred when consid-
ering the thickest atmospheric layer of surface to 5.5 km (Table 9), e.g.,
windspeed differences of greater than 11 knots occurred with a frequency of
82.8 percent in winter and 58.5 percent in summer. The percent occurrence of
windspeeds greater than or equal to 15 knots for this layer was 77.5 percent
in summer, decreasing to 46.5 percent in summer.
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Variation of wind direction with height is another important factor in
the boundary-layer; the surface wind will tend to blow across the isobars
toward lower pressure. Warm advection tends to increase frictional wind
veering, while cold advection has the opposite effect. However, in the free
atmosphere (where surface friction no longer plays a role), the wind
approaches the gradient wind, i.e., it blows approximately parallel to the
isobars.

Tables 10 through 18 disclose the percent occurrence of the differences
in wind direction for the same sequence of atmospheric layers as indicated
above. Note that wind directions are reported to the nearest 5 degrees. For
the layer surface to 1.5 km, windspeed differences of less than 30 degrees
and 30 to 55 degrees occurred with a frequency of 36.1 percent and 38.3 per-
cent respectively in winter, compared to 55.7 percent and 27.7 percent in
summer (Table 10). Evaluating the layer from just above the surface (1000mb
pressure level) to 1.5 km, wind direction differences are somewhat smaller
due to the decreasing effect of friction. (Similar results are noted for
other layers when 1000mb is substituted for the surface). The highest per-
centage of 60 to 85 degree wind direction differences were noted for the sur-
face to 3 km layer (Table 12) and surface to 5 km layer (Table 18), which is
approximately 20 percent for both of these layers. Wind direction differ-
ences of less than 30 degrees between 1.5 km and 3 km occurred with a fre-
quency of 77.2 percent in winter and 78.7 percent in summer, which is the
highest percentage for any of the layers that were considered here (Table
15).

We learn from Tables 19 through 27 the percent occurrence of windshear
for each of the atmospheric layers. A windshear of less than 5 knots
occurred with a frequency of 7 percent in winter and 21.6 percent in summer
for the layer surface to 1.5 km. Considering all observations, the percent
occurrence of windshear greater than or equal to 30 knots (not shown in
Table 19) between surface and 1.5 km at Berlin is 5 percent. A windshear of
24 knots between surface and 1.5 km is exceeded in 4 percent of the cases in
summer and 30 percent in winter. For the layer between surface and 3 km, a
windshear of less than 30 knots occurs 96.5 percent of the time in summer in
contrast to 75.5 percent during winter, which is a reflection of the increase
in differences in windspeed and direction during fall and winter. It should
be noted that a windshear of less than 15 knots for this layer occurs with a
frequency of 28.4 percent in winter and 58.5 percent in summer, in contrast
to 42.1 percent and 80.5 percent respectively for the layer surface to 1.5
km. The layer that exhibited the smallest windshear magnitude is 1.5 km to 3
km, with a windshear of less than 15 knots occurring with a frequency of 85.3
percent in winter and 93.3 percent in summer. Only 11.4 percent of all
observations of windshear between 1.5 km and 3 km were greater than or equal
to 15 knots. The seasonal differences in windshear for this layer are quite
evident when considering shears of smaller magnitude, e.g., 28 percent
occurrence of windshear less than or equal to 5 knots during winter as com-
pared with 44 percent occurrence during summer. Approximately 17 knots is
the 95th percentile of the windshear between 3 km and 5.5 km during summer,
but corresponds to the 74th percentile for winter.
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Tables 28 through 54 list the vertical differences in windspeed, wind
direction, and shear for the various atmospheric layers for the selected
thresholds 50, 90, 95, 97.5, and 99%. The windspeed differences between sur-
face and 1.5 km for these thresholds at Berlin are 20.8, 31.4, 38.2, 44.2,
and 46.1 knots for January decreasing to 9.5, 18.7, 22.5, 24.0, and 24.2
knots for July (Table 28). The windspeed differences from surface to 3 ka
for the selected thresholds are 19.0, 35.5, 39.0, 45.5, and 46.0 knots for

January, decreasing to 10.0, 21.1, 23.5, 29.3, and 30.0 knots for July
(Table 30). The annual average windspeed differences from 1.5 to 3 km are
4.0, 11.0, 13.0, 15.0, and 18.0 knots (Table 32), increasing to 7.0, 20.0,
25.0, 29.0, and 36.0 knots respectively from 3 to 5.5 km for the selected

percentile values (Table 33). The 90th percentile of the windspeed dif-
ference from 3 to 5.5 km range from 10.0 knots to 26.0 knots (annual average
of 20.0 knots). For the layer 1.5 to 3 k, the 90th percentile of windspeed
differences range from 17.4 to 31.5 knots (annual average 28.0 knots), as
compared with a range of 27.0 to 50.5 knots (annual average 45.0 knots) for
the 99th percentile. For the layer surface to 5.5 km, the 90th percentile of
windspeed differences range from 27.4 to 55.0 knots (annual average 43.0
knots), with the 99th percentile ranging from 41.0 knots to 70.2 knots

(annual average 63.1 knots). Some of the monthly fluctuations in percentile
values, particulary the wind direction differences, may be attributed to an
increase in wind variability during stable atnospheric conditions when the
winds are weak (i.e., during summer, when boundary-layer winds may become
uncoupled with winds above). The seasonal variations appear to be realistic,
considering the limited period of record, observational errors, etc.

Considering all observations, the wind direction difference percentile
values for surface to 1.5 km layer are (in sequence) 30.0, 80.0, 110.0,
135.0, and 160.0 degrees (Table 37). The wind direction difference percen-
tile values are 35.0, 120.0, 145.0, 160.0, and 170.0 degrees from surface to

3 km (Table 39), 15.0, 60.0, 80.0, 105.0, and 145.0 degrees from 1.5 to 3 ka,
(Table 41) and 10.0, 50.0, 70.0, 96.0, and 130.0 degrees from 3.0 to 5.5 km
(Table 42). For the layer 1.5 to 5.5 km (Table 43), the 90th percentile
ranges from 67.5 to 121.0 degrees (100 degrees annual average), and the 95th

percentile ranges from 87.3 to 150.0 degrees (130 degrees annual average).
The wind direction difference percentile values are 45.0, 140.0 160.0, 170.0,
and 175.0 degrees (annual averages) for the layer surface to 5.5 km
(Table 45). The range of percentile values for the individual months for
this layer is fairly small.

The magnitude of the windshear at Berlin in the layer from surface to 1.5
km for the selected thresholds are 20.8, 31.4, 38.2, 44.2, and 46.1 knots for
January, decreasing to 9.5, 18.7, 22.5, 24.0, and 24.2 knots for July
(Table 46). These shear magnitudes are only slightly higher than the ver-
tical differences in windspeed, but the difference between increase of
windspeed in the vertical and vertical windshear is apparently larger for
stronger winds (January). The magnitudes of the windshear in the layer from
surface to 3 km (Table 48) are 24.1, 41.2, 44.7, 56.4, and 59.9 knots in
January, and are 13.1, 24.4, 29.4, 31.8, and 34.4 knots in July for the
selected thresholds. The windshears in the layer from 1.5 to 3 km (Table 50)
are 7.5, 15.7, 18.5, 21.6, and 24.9 knots, and for the layer from 3 to 5.5 km
(Table 51) are 10.5, 22.5, 28.4, 33.7, and 40.0 knots. It is no surprise
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that the largest vindshear magnitudes are associated with the surface to 5.5
km layer. For this layer, the magnitude of the windshear for the selected
thresholds are 31.9, 57.0, 59.6, 76.8, and 77.7 knots in January decreasing
to 17.8, 32.6, 38.4, 4.8, and 49.2 knots in July.

IV. SIMMARY

The vertical variation of the horisontal wind (vector vindshear) in the
troposphere has been studied for one location, Berlin-Templehof airport in
Germany. Although studies of this nature are most often made in the boundary
layer, data from tropospheric measurements are relatively scant. In this
study, the vector vindshear represents the deviation of the wind (taking into
account both vindspeed and direction changes) from one altitude point to
another.

Frequency distribution and selected percentile values of the scalar
shear, angular differences, and total vector shear for all possible permu-
tations (except surface to 1000mb) for the 5 pressure levels are presented
in detail (monthly. seasonal, annual averages): Surface, 1000mb (near
surface), 850mb (1.5 km), 700mb (3 kn), and 500mb, (5.5 kn). Monthly and
seasonal variation of these parameters are clearly evident from these data.
The 95 percent values of the scalar shear, angular differences, and total
vector shear for each of the atmospheric layers are listed below in a summary
table.

Summary Table: 95 percent values of the vindspeed differences (VSD), wind
direction differences (VDD), and vindihear (WS1) for the specified
atmospheric layers at Derlin, 1200 Hours GMT (1974-76, 1981).

Atmospheric Layer VSD (Kn) VDD (Deg) vSH (MR)

Surface - 1.5 km 27.0 110.0 29.6
Near surface - 1.5 km 25.0 95.0 28.0
Surface - 3 km 33.0 145.0 21.8
Near surface - 3 km 32.0 140.0 36.3
1.5 - 3 km 13.0 60.0 16.5
3 - 5.5 his 25.0 70.0 28.4

1.5 - 5.5 km 34.0 130.0 40.9
Near surface - 5.5 km 49.0 155.0 53.9
Surface - 5.5 Kn 51.0 160.0 55.2

Although surface to 1.5 km and 1.5 to 3 km are both 1.5 km thick layers,
the frequency distribution of angular differences, scalar shear, and there-
fore the vector shear are quite different for these 2 layers. The frequency
of occurrence of angular differences of greater than or equal to 30 degrees
for the surface to 1.5 km layer in winter is 63.9 percent compared to 22.8
percent for the layer 1.5 to 3 km. The magnitude of the vector vindshear is
roughly twice as large in the layer surface to 1.5 km compared with the layer
1.5 to 3 km. Therefore, to assume the same change of vindspeed and direction
(and consequently the eame vector shear) for every atmospheric layer of
equivalent thickness is not appropriate in many instances when considering
the deviation of the vind from one altitude level to another.

The data for this single station in Central Europe may serve as a guide.

tIs tIntenaed to expand this study to other Locations.
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TABLE 1. Percent Occurrence of the Differences in Wndspeed
(knots) Betweem Surface and NO* (1500N) at Berlin.
1200 Hours GMT (1974-76, 1961).

0 To 2 1 ro 9 III 4 1 V' 1 12 L 0 TO Ifs f. I

JAWAija 9,41 30t6 9.97 6.42 9.41 00.JU

ISRUARY 7.92 13064 14.81 14.61 11.86 31.67

4ARc1w 10.1' 1S9.1 10.19 16.61 11.11 3.11

APOIL 16.24 lips?% 2S.22 12.17 11.39 12.L7

way 16007 19.44 ft.19 17.0b 9.52 9.82

JUN 23.20 I'D*1? 1460 13.10 ISO1 9a .30

RN.? 13.S Z4.37 21.2? 11.91 9.69 13.19

£064331 1.42 15614 21.9" 14.16 17.1*b 13.3

SIPTIOGI9 13.33 L*007 12.19 19.246 13.33 Z7.41

IXOcRoa 4.15 11.6 116 14.ol 12.S9 35.'5b

14ySNUIR S.91 10.24 4.2? liets 6.44 58.1?

01CE4O1S 4. ## '.4*9 4.7* U." 1).46 '1.3

FALL 9.30 12.1* 11.31) 15.16 11.11 39.19

wi 0T 9a 1?07 F.ll 11.21 12.91 11.54 *.44?

spa 1 4 14.41 16.72 ZOO"0 15.S2 12.86% 1 q, L )

suNNER 14.16 10.1t 2L.91 11.36 14.16 12.6

&"MIAL. 11.40 14 L)4 14.79 1 4 L1.34 30.19



TABLE 2. Percent Occurrence of the Differences in Windspeed
(knots) Betwen 1000mb (Near Surface) and 850mb
(150014) at Berlin, 1200 Hours GMT (1974-78, 1981).

S0 0 ITo 1 6 9731ITOLl11T14 1 GLS

JAJGUART 10.13 7.3? 11.54 1.31 10.5) 52.63

vuawasi 90" 19.36 17.52 14A 13.3' 21.76

NACO 12.04 20.17 1*04 11.59 L6.67 2500

APRIL 81.74 16.10 2096 6.96 11.45 10.41

MAY 1609 le.s? 11.43t1 70.? 025 6.04

JU000 23. Rie.l7 IS.O" 14.6 9.30 14

JULY 144 30.7? 21.96 14.29 5.49 to.9$

AUGUST 13.13 22.66 20.91 23.31 13.33 S.l1

SIPT94011 11.54 14.61 22.22 14.30 10.37 20.74

OCTOBER 13.33 17.04 17.04 11.11 14.07 26~.0

18IN60 11.11 10.24 $ev6 11.11 10.26 S114

06C114860 1.37 10.11 12.36 13.48s ?.d? 52.61

FALL 11.44 14.21 15.70 11.91 11.4.4 32.34

WINTER 6.07 12.43 14.04 1196S 10.30 41.7%

SPRING 11.01 22.30 18630 13.13 L1.94 14.33

SUOMI 17.j* 17.30 19.1 is .4 9.51 5.1c
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TABLE 3. Percent Occurrence of the Differences in Windspeed
(knots) Between Surface and 7O0m (300014) at Berlin,
1200 Hours GMT (1974-78, 1981)

0 T0 370 TO 9 TO 9 TO11 12TO 14 611LS

JANUAY t.ll ROLL 6.32 1V.13 13.66 61.76

9ISRVARV 1.92 10049 11.34 ties? 10.69 41100

NA44CN 7.41 9.96 tU.% 12.69 10.19 91.1

APRIL. 1.16 16.1 9.,? 16*91 16y 13.91

R41 19.19g 130419 13.39 16.96 11.16 26.19

JU0111 14.79 11.44 1.6.60 13.99 6.90 26*.19

JULY 10.99 11.311 16.66 41.69 1i.s6 7.4?

AUGUST 13.33 16.96 11.43 11.643 11.9? 24.16

SIPT149I6 9.63 12.19 10.37 &l.ss 11611 440,44

VIThhEE 9.63 9.63 G.6f 40111 11.95 Stoll

NYUNEffl 9.013 9.0 7.69 11091 7.69 SAO.11

"Cl411 3.31 1.62 393? lo6t &6091 62.91

PAL.L 0.27 10.19 9.04 l0.e$ 10.34 S0.99

MIN1TIt 4.50 b932 6.71 t0.$) 13.61 1 .1

5100I44 17.24 IL11 11.9*k 1977 113* 113

SUp"111 13.46 14.16 11096 11.0 1r* l*6.16

£WMAL &Lots 10Il11ea$11 13.11 *3.1
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TABLE 4. Percent Occurrence of the Differences in Windspeed
(knots) Between 1000mb (Near Surface) and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

01TO 10 TO 05o 9 Ta3 111U2T7413 3LS

j~te~av..zi sa. 6.32 11.S 1.56 560)%

PIOaV .0 10.89 Ne.81 U.8 1 10.19 36o&3

Too&7., 9016 13.39 12,96 ?.4t 440 1)

ASL16.26 L*.5* 6.76 15.465 10.tS 10.$43

say 13.29 &3.13 17.83 12.50 12.50 2sisd'

age" L63 7.43 19077 Ll.h3j LI.1.2 17.t4

14.2v L~l 193 t6.6 12.011 LZ.9 17.~ft

AUGUST 13.39 12.39 11.13 16.10 19005 19.05

suu~se 116 1.? 1.31 17.33 1,1956 31.0a?

ocqtm1.85 13.11 3.33 17.314 A.ts 4S.0

wOvqueim a.3 562 3.55 11.91 0.71 5iZ

FALL 10.s9 12.63 3.72 15.So 11.*.I *1.%t

'3IPIfF .12 7.31 12.33 11423 12.60 40.e?

sp It I 11. Ob3 13.33 13.331 11.73 L0.l5 3'.q1

SUnq04 15.30 14.10 196.4 L4.16 I a *b 0 1L .2

Afii* I 110 4 1J1 37... 4



rABLE 5. Percent Occurrence of the Differences in Wlndspeed
(knots) Between 850mb 01500N) and 700mb (3000M4)
at Berlin, 1200 Hours GMT (1974-78, 1981).

* TOI) A 10 5 6 T" I I To it It TO 14 CU L5

JANUARY 31.*3 2%.00 29.2* 1903 S.2* .2

PIGUARY 26.71 2'..71 20.79 13.46 11.91

MARCH 2*68 11.40 17.99 11.11 704t 1.5*

APIL 24.39 17.39 11.39 13.04 9.22 106L

Ray 33.93 30.3* 14.29 160O1 40%* .89

JU"F 49.64 2209 19.12 11.63 2.33 0.00

JUL? 3%e16 N0.1? 19.76 10.99 2.20 1.LO

AIAUSI1 32.36 I6.16 16.19 1062 4.76 '15

%PqvQ 24.66 31.69 20.74 11.11 9.S9 1.96

OCTONIE 37.0 21.41 17.76 0.15 S.19 4.44

flwlV01141 16.60 36.71 19066 11917 7.1s %.13

SE"6 30.34 34.61 15.71 11036 2.11 4-4

FALL 27.13 i.?$ 19.36 10.14 1.24 41

VIUTIg 30.611 71.02 20.70 141 5.61 3,S1

ill~e 26.90, 11.13 1b62 11.6) 5.41 2.99

SuffNFa 35.30 10.05 17.01 9.01 ).IV 711

ANUIIAL 30.1 30.36 i8.10 At."6 S.S* 15
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TABLE 6. Percent Occurrence of the Differences in Windspeed
(knots) Between 700mb (3000M) and 500mb (5500M)
at Berlin, 1200 Hours GMT (1974-78, 1981).

0 TO 3 S 06 O 9 T0 11 LZ TO 14 G1 LS

JANUARY 14.74 Ll69 16.84 5*2 1'.d4 20.f

FEARUARY 12067 1%.85 15084 14.75 10.89 Z0.79

%ARCH 12.04 ?0037 17059 12.00 1.9b Z.oU

APRIL 1.65 17.39 1709 14.78 70IJ 26.96

MAY 21.43 24.11 13.39 16.9 1.5? 20.54

4114 30o13 31.40 19.77 11.63 ?.33 4,1

JULY 14.16 26.57 1.36 16.46 9.89 oqv

AUGUST 26057 21.90 14.79 15.Z4 12.38 7.62

SEPTEndem 12.59 24.44 16.30 ?2.96 ee! 1s.56

OCTOBER 17.04 21.44 17.04 17.04 1.4L 20-.u

NOVER*f q 17.09 12.82 16.24 140'j 14.53 2.t.19

DECEMBER 1t.Z4 21.35 19.10 13.4t 13.46 21.35

FALL 15.50 L9.10 16.54 10.35 9.81 n1.,io

"irkl 1Z.93 ir.99 17.tq Ib.? 1 b ?3.51

1htH I.42 20.b0 16,12 IS.63 4.06 l

SUMMER 27.fEh 16.91 16.31 14.54 P.51 6.03

ANtIUAL I?.A-- z.lq 16.5? 15.S 1.93 16.1?
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TABLE 7. Percent Occurrence of the Differences in Windspeed
(knots) Between 850mb (1500M) and 500mb (5500M4)
at Berlin, 1200 Hours GMlT (1974-78, 1981).

070O2 370O5 61TO0 9TO 1t12 TO14 6I31S

JANUARY 6.42 15.79 t1.56 5.26 13.65 45o26

FEBRUARY 10.69 11.86 1l.66 10.89 10.69 43o5b

MARCH 9.26 11.11 &1.11 13.69 7.41 47.ZZ2

APRIL 14.76 10.43 9.57 13.41 7.63 430#81

MAY 9.62 11.61 22.32 12.50 11.61 32.14

JUNE 22.09 15.56 13.95 11.63 12.79 13.95'

JULY 19.78 21.46 15.36 7.69 12*09 ?3.03

AUGUST 23.81 16.19 14029 9.52 11.43 Z4.lf6

SEPTEMBER 14.07 11.11 12059 12e99 6.15 41#06

OCTOBER 15.56 17.04 18652 0*.1 8615 32.59

NOVEMBER 12.82 13.66 6.64 12.62 7.69 46.15

0ECEMDZR 11.24 15.73 7.87 14.61 15.71 34o83

FALL 14.21 13.95 12.02 11.11 1.01 !9.19

WINTER 10.18 14.39 10.53 10.13 13.33 1.40

SPRING 11.34 11004 14933 13.43 6.96 40.90

SUMMER 21.99 20.92 14.54 9.57 12.06 20.92

ANNUAL 14.27 14.62 13.11 11.17 10.32 3b.31
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TABLE 8. Percent Occurrence of the Differences in Windspeed
(knots) Between 1000mb (Near Surface) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

0 to 2 To 5 6 In a 9 10 IL LZ TO 14 Gi 15

JANUARY 0.00 5.26 2.11 6.32 6.32 MO.UO

FERUARY 7.92 11.86 5094 3.9b 7.92 60.40

MRH2.76 5.56 6.48 7.41 6.33 69.14

APRIL 7.83 9.51 6.70 8.70 6.70 15.5

MAY 9.82 11.61 4041. 14.29 10.71 49.11

JUNE 13.95 I11.1 12.79 I.*95 8.14 36.05

JULY 10.99 7.69 10979 8.79 15.3U 46.15

AUGUST 9.52 12.39 10.48 12.38 9.52 45.71

SEPTEMBER 3.70 4414 14.07 90b3 8.15 e0.0o

OCTQ1ER 5.19 5.13 11.11 8.89 5.15 60.74

"OVEISER 5.98 1099 9.40 4.2? 50911 68.)e

DECEMSER 3.37 3.37 3.37 3.31 5.62 80.11~

FALL 4091 5.431 t11. 7.79 7.49 ba.74

WINTER 3.66 7.1Z 3.86 4.5b~ b.by 73.33

SPRING 6.87 6.96 6.57 10.15 9.25 58.z1

SU1D.WFp 1J.35 11.10 11.35 11.127 LO.i9 4?.91

ANNUAL 6.59 8.22 6.ll 3.33 0.53 59.5"

13
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TABLE 9. Percent Occurrence of the Differences in Wtndspeed
(knots) Between Surface and 500mb (5500M) at Berlin,
1200 Hours GMT (1974-78. 1981).

0 To 2 3 TO 5 5 TO 1 910 IL LZ TO L4 G9 L5

JANUARY 0.00 4.21 1.05 5.24 6.32 43.lb

FEORUARY 9.90 4.95 6.93 $.94 7.12 64.36

PARCH .93 6.45 4.43 10.1 5.56 72oZ2

APRIL 9.51 7.83 1.12 10.43 4.35 62.61

NAy i,0su 491 1636 4.61 11 . teo0.00

JUNE 12.79 So&2 to.% 15.1 6.14 38.37

JULY 6.59 8.79 14029 549 14024 5oS'5

AUGUST 7.&Z 1094 6.7 l 123 13.33 4'.sZ

SEPTEISER 3.70 490. 6.15 10.3 $.61 63.70

OCTOSER 3.70 6.07 7.41 b.6? L0.37 61.19

NOVEMSER 4.27 4.27 6*4 6.e4 7.69 70.09

DECE?9DER 1.12 4.49 2.5 4049 1.12 8b.52

FALL 3.38 5.43 7.49 .01 91.0. 4o.15

WINTER 3.06 #.56 3.5 5. 26 5026 Ty. 4

SPRING 7.76. 7TS 5.07 9.55 v.3% 61.49

SUMER 6.67 11.35 10.2q L0.1' 12.06 lbo.i

ANNUAL 5.Q, 7014 659 6046 G.09 63.oL
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TABLE 10. Percent Occurrence of the Differences in Wind Direction
(Degrees) Between Surface and 850mb (1500M) at Berlin,
1200 Hours GMT (1974-78, 1981).

0-29 30-59 60-09 90-119 120-149 150-L80

JANUARY 36.95 40.00 13.66 3.16 4.21 0.00

FE3RUARY 37.62 28.71 186.1 5.94 1*9* 6.93

MARCH4 47.22 35.19 13.89 1.65 .93 .93

APRIL 60.00 28.10 2.61 3.48 2.bl 2.61

MAY 52.65 28.57 8.93 4.46 4.46 eq9

JUNE 53.49 2709L Solt# s.61 1.18 3.##9

JULY 56.04 26.37 15.36 1o.9 1.10 0000

AUGUST 57.14 21.57 7.62 4.76 1090 0000

SEPTEMBER 97604 20.74 11685 5019 3.70 1.46

OCTOBER 45093 32.59 14.07 1.48 5.19 .74

NOVERER 46.15 36.75 11.11 3.42 .65 1.71

DECE40ER 31.46 47.19 14.61 4*49 1612 1.12

FALL 49.67 29.72 12.40 3e36 3.i6j 1.29

WINTER 36.14 38.25 15.79 4.56 2.46 2.61

SPRING 53.43 30.75 6.36 3.28 2.69 1049

SUMMER 55.67 27.66 10.26 3.90 1.42 1.06I

ANNUAL 49.03 31.42 11.640 3.72 2.56 1.63

15S



TABLE 11. Percent Occurrence of the Differences in Wind Direction
(Degrees) Between 1000mb (Near Surface) and 850mb
(0500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

0-29 30-59 60-69 90-ILI 120-149 150-L80

JANtJAIVY 44.21 36.0. 13.66 4.21 L.0S 0000

FEtIRUARY 44.55 27.72 14.15 6.93 3.96 1.99H

MARCH 52.78 30.06 12.96 2.76 e93 oduU

APRIL 60.67 27.63 4.35 1.74 3.46 1.14

MAY 56.25 26.157 7.14 4.46 3.57 0000

JUNE 55.81. 25.56 9.30 s.81 2.33 1.16

JULY 62.64 25.27 6.79 3.30 0.00 0.00

AUGUST 66.67. 22.36 5.71 2.86 095 645

SEPTEPISER 926 22.96 8.1s 6@6? 1.48 1.46

OCTOBER 52.59 26.15 1.303 2.96 22 .74

NOVEn3ER 47.86 41003 6.64 1.71 2.56 0.00

DECEMBUER 37.06 41.57 15.73 3.37 1012 1.12

FALL 53.49 30.23 9.56 3.68 2.07 is6

WINTER 42.1k 35.009 14.74 4.091 2.11 1.05

SPRING 56.72 26.96 8.06 2.99 2.69 .60

SUMMER 62.06 24.4#7 7.80O 3.90 1.06 oil

ANNUAL 53.69 29.11 9093 3.56 2.02 0n8
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TABLE 12. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between Surface and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

0-29 30-59 60-69 90-119 L20-149 150-180

JANUARY 27.L37 36.8 22.11 4.21 3.lb 6.32

FEBRUARY 26.73 26.71 ZL.76 LLe8 5.94 4.95

MARCH 36.89 25.93 13.69 9.26 8.33 3.10

APRIL 36.52 32.1 12.17 5.22 6.96 6.96

MAY 43.75 L8.75 16.07 6.93 7.14 5.36

JUNE 37.21 30a23 16.26 2.33 8.14 5.81

JULY 45.05 29.67 L2.09 7.69 5.49 0.000

AUGUST 39.05 33.33 11.43 9.5Z 3.81 Z.86

SEPTEMBER 45.19 24.44 6.67 8.15 8.89 6.67

OCTOBER 45.19 27.41 10.3? 8.39 4.44 3.70

NOVEMBER 41.03 34.19 15.36 5.13 .85 3.42

DECEMBER 25.84 43.52 16.8s5 3.37 8.99 1.12

FALL 43.93 26.4Z 10.59 7.49 4.91 4.65

WINTER 26.67 36.14 20.35 6.67 5.96 4.21

SPRING 39.70 25.67 14.01 7.76 7.46 5.37

SUMMER 40o4l 31.21 13.1Z 6.74 S.b7 2.84

ANNUAL 38.25 30.02 14.ZO 7.21 5.97 4.34
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TABLE 13. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between 1000mb (Near
Surface) and 700mb (3000M) at Berlin, 1200
Hours GMT (1974-78, 1981).

0-29 30-S9 40-69 90-119 120-149 150-160

JANUARY 29.47 40.00 164 5.26 4.32 2.11

FEBRUARY 24.75 3.44 23.74 9.90 3.94 .1

MARCH 3?o*6 29.43 12.04 1.19 4.46 3.00

APRIL 40.00 30.43 11.910 5.22 5.22 7.83

MAY 44.64 20.54 14.94 4.29 6.25 5.31.

June 36.31 32.54 140.47 6.1* 6.96 3.41

JULY 45.05 12.97 12.09 4.42 4.40 1.10

AUGUST 4%2.66 3').4l 14.29 6.47 1.90 3.u1i

SEPTEAGER 43.70 25.93 615I 4.47 8469 6.67

OCTOBER 41.46 31.65 1.11t sell 3.70 2.94

NOVEMBER 45.30 35.90 10624 4.27 .I!p 3.42

DECEMBER 32.56 41057 14.41 3.31 S.62 2925

FALL 143.41 31.01 9.82 *.72 40bS 4.9

WINTER 25.77 36.25 1.40 4.32 9.2b 26

SPRING 40.90 26467 13.43 1.16 Soul

SUMMER 47.20 31.91 12.41 6.36 4.26 2.d4

ANNUAL 39.24 31.71 13027 b.41 5.04 4.03



TABLE 14. Percent Occurrence of the Differences in Wind Direction
(Degrees) Between 850mb (15001) and 700m (30001) at
Berlin, 1200 Hours G14T (1974-78, 1981).

0-19 30-S9 60-69 go-III 120-149 t50-180

JANUARY 71.59 z1O 5.24 L.o 1.Oj 0.00

FEBRUARY 49o31 15o84 16.09 1.95 .*10 .99

MARCH 48.52 L1.59 9024 2.78 .3 .93

APRIL 72.17 13.91 7,03 2.61 2.61 .!?

RAT 70.54 19.Z9 10.71 2.04 ,89 .89

JUNE 69.7? L10O 4.65 4.4, 0.0 O .33

JULY 73.*3 19.1 5.9 0.00 0.00 I.LO

AUGUST 1?.14 1S.24 3.1 1.90 1.0 0.00

SEPTENIER 71o1 17.04 5019 2.26 1.49 2.22

OCTOBER 17.04 14.30 2094 3.70 0.00 0.09

NOVEIsER 67.16 .604 5.ll 0000 *s (.00

DECENER 6O90 13.96 3.31 2.25 O.OU 0100

FALL 78.04 13.7) 4.39 2.33 ,78 .7$

IMNTER 73.64 16014 46.7 1.75 .7U .31

SPRING 70.4 15.22 9025 2.49 1.49 .90

SUNER 73.74 17.73 49.61 21) .71 1006

ANNUAL 74.17 15.67 4.21 2.25 .93 .11

19
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TABLE 15. Percent Occurrence of the Differences in Wind Direction
(Degrees) get~ee 7010b (3000W4) and 50(mb (550MW) at
Berlin, 1200 Hours GMT (1974-78. 1981).

0-29 30-59 60-49 90-119 120-k49 L90-L*0

JEANUARY 62.11 16.v* 108 3.96 o.99 q.O

GaacN so141u9g 3.70 0.00 169 01-

APRIL 10.63 13.3 6096 Z.t.1 .67 0.G

MAY 72.32 19.6 6.66 *69 1.79 .19

Ju.14t 69.77 16.60 3.69 3, 44 2.33 .!

i JAY 1 1.5'2 12.09 1.1') 1.10 L.10 1.10

AUGUST 61.90 12.36 1.6b 1.140 0.G .VS

SIPTERGER 07 14.37 112? 2.'2 074 .6

OCTOSER 7.1 11.L! 1.tl .71% .74 2.22

"OVENOER $4.62 V.*0 3.42 &.71 0.00

!SCMEIE 1i.15 11.14 4..1 1.1 . Jj 4..C

FALL I0.u53 11.61 ,3 1.2 1.03 .7

WIA4rER 77.19 14.~ 1 (.32 175 .35 .- )

spkI4.G 78k.3I! L,.4 5.07 1.19 1.44 .10

ANN'UAL 77.89 04.35 4.'8 1.55 1.Q1 .62
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TABLE 16. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between 850mb (1500M)
and 500b (5500M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

0-29 30-59 40-69 90-11V t20-149 LSO-l10

JANUARY 55079 17.37 10.13 JoL ZoIL 1.05

F1lRUARY 47.52 21.76 10.69 9090 4.95 4095

MARCH S.oo 13.15 12.96 6.46 2079 4.63

APRIL 46.70 23.41 13.04 4.35 6009 4.35

MAY 50000 21043 10071 4.25 5.36 b.25

JUNE 47.67 216s 10.47 0.61 5.81 4.b5

JULY 2.464 10.6 6.79 3.30 1.10 3.JO

AUGUST 52o36 s1.43 4076 4o7 3.861 2.6b

SEPTEqSEI 55.56 22.94 11011 9091 2*96 1.qj

OCTOSER 5407 22012 12.59 664 1096 1.4.

MOVEMSER 70.09 19.6 3042 342 1.71 1.71

ECENGER 45017 14.85 1304 1.1Z 1.15 1.1

FALL 59043 21.71 9.30 5.43 2.58 1.55

WINTER S5079 22.11 11.56 1.91 3.1b 2.4p

SPING 49.55 Z.9 1Z24 5.47 4.74 5.07

SUMNER 542b 2.24 7.60 #.61 3.55 3.5

ANNUAL 54093 Z3.04 LO24 502U 3.7 3.10
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TABLE 17. Percent Occurrence of the Differences in Wind
Direction (Degrees) Between 1O0c0.b (Near Surface)
and 500mb (550GM) at Berlin, 1200 Hours GMT (1974-78,
1981).

0-Z9 '10-59 40-69 10-11? 120-149 150-150

JANUARY Z9.47 31.56 16.95) 7.3? 6032 4.32

FEBRUARY 24.75 2!.7? 15684 17.32 12.87 5094

MRCH 30.56 2##.0? 12.04 14.81 11.11 ?.%I

APRIL 30.43 Z4.70 6.70 11.33 12.17 6.10

MAY Z9.406 29.46 Sell 906Z 1.61 to0.71

JUNC. 32.56 25.56 15.12 5.01 $.14 12.79

JULY 41.76 26.5? 10.19q 1.69 9049 14

AUGUST 3S.24 29.52 17.14 7.61 407a soil

SEPTE'4afR 36.30 24.044 14.81 6.89 6.61 80d9

OCTORER 315.56 21.70 14.61 14.07 5.19 6.67

NUVEPN5ER 36.75 31.62 15.36 7.69 5.L3 3.42

OECE' 8ER 31.46 3034 17.15 10.14 S." 4,0

FALL 36.18 26.36 14.1)q 10.34 5.6a 6.46

WINTER 26.42 28.0? 17.54 11.93 9.42 5.61

SPRI NG 30.15 21.46 9.65 11.34 11.64# .016

suiSNeR 30).!2 21S.01 14.54 7")e 4 .03 7.10

AUL3?.47 27.39 14.12 10.140 7.9L ?.21
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TALE 18. Percent Occurrence of the Differences in Wind Direction
(Degrees) Between Surface and 500mb (55004) at Berlin,
1200 Hours GMT (1974-78, 1981).

0-29 30-59 60-69 90-IL4 120-149 L50-Lel

JANUARY 26.81 31.56 22.l1 6.32 6.32 7.3?

FEBRUARY 25.74 19.61 14.85 17.42 19.81 3.96

MARC,* 30.5 23.15 12.04 L2.96 12.04 9.Zb

APRIL 30.43 25.22 12.1? 12.17 11.30 5.70

MAY 30.36 21.ZL 11.61 10.?1 5.93 1'.18

JU4 31.40 17.44 22.09 9.30 5.81 13.95

JULY 39.56 29.67 12.09 7.69 6.59 4.40

AUGUST 35.24 27.62 15.24 10.46 5.71 5.71

SEPTEMBER 33.33 28.15 13.33 .41 11.11. 6.67

OCTOBER 33.33 26.67 14.81 11.65 6.15 5.L9

NUVENOER 36.75 29006 13.66 10.26 5.7" 4.27

OECENBER 28.09 26.97 2Z.47 11.2. 4.44 6.i4

FALL 34.37 21.9L 13.95 9.62 8.53 5.41

MINTER 26.67 25.61 19.65 11.93 10.1U 5.9b

SPRING 30.45 23.86 11.94 1L.94 LO.75 11.04

SUHMEIR 35.46 25.16 Lb.31 9.2? 6.03 7.6o

ANNUAL 31*d9 25.76 15.21 10.1L 5.92 7.53
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TABLE 19. Percent Occurrence of the Windshear (knots)
Between Surface and 850mb (15004) at Berlin,
1200 Hours GMT (1974-78, 1981) .

0 TO 2 3 To $ 6 TO 6 0 TO LL 12 TO 14 65 15

JANUARY 4021 4021 7o7 10.53 3.16 70.53

FEBRUARY 2097 6.93 13.86 16.3 16.i 40.59

HAACH i.6 9.26 12096 19044 14.61 41.67

APRIL 783 14.76 20.81 20.00 15.65 ZOO7

MAY 114 16.01 25000 19.64 13939 1"675

JUNE 9.30 16.26 17044 20093 17.44 16060

JULY 5049 19.76 19.7. 23006 12009 19.rd

AUGUST 4.76 10041 20.00 22.16 21.90 20000

SEPTEMBER 3070 13o33 12,59 152 1707 34.07

OCTOBER 3070 $.15 15.56 15056 L4.07 42.96

NOVEMBER 065 6064 ?069 12.52 6064 64.96

DECEMBER 0000 2025 6099 11.14 L13.46 64.0f

FALL 2.64 9.56 12.14 15.T6 13.18 46.51

WINTER Z.46 4056 10.16 12.98 11.93 57.8

SPRING 5.67 L3.43 19.70 19.70 14.63 16.67

SUMMER 6.35 15.25 19.15 2Z.34 17.38 19.50

ANNUAL 4027 10.71 05.21 LI.61 14.20 38o0L
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TABLE 20. Percent Occurrence of the Windshear (knots) Between
1000mb (Near Surface) and 850mb (15004) at Berlin,
1200 Hours GMT (1974-78, 1981).

0 TO2O 9 T3 It LZ TO 14 G2 I5

JANUARY 4.Z1 5.26 9.47 4Z 1ios 61.05

FEIRUARY 4.95 9.90 14.65 19.80 17.82 3Z.b7

MARCH 2.78 1o.19 1?.59 L9.44 16.52 31.43

APRIL L0o43 15065 23.48 16.52 L6.52 17.39

MAY 6.25 24.11 21.43 20.54 13o34 14.29

JUNE t0.47 19.77 18060 19077 16.28 15.12

JULY 7.69 23.09 24018 23.01 6051 15.33

AUGUST ?62 1619 20.9s 2597L 15.24 14.29

SEPTERIIER 4044 14.07 Z0000 19.Z6 L4.81 27.41

OCTOGER 4.44 .t3.33 14.81 17.04 17.04 33.33

NOVEINER 1071 7.69 10.26 L1.97 6b.4 61.5b

OECENSER 0.00 3.37 7067 20.22 .99 59.55

FALL 3.62 11.89 15.25 1b.Z 13.18 39.79

WINTER 3.16 6.32 0oo 1o..14 L?.96 50.53

SPRING 4.57 16.72 20.90 Id.6L L6.12 Z0.40

SUMNER 0.51 19.50 21.26 23.05 L2.77 14.-9

ANNUAL 5.35 L3.54 17.07 18.3 13.61 31.61
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TABLE 21. Percent Occurrence of the Windshear (knots) Between
Surface and 700mb (3000M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

0 TO 2 05 6 TO 9 TO 11 12 TO 14 G1 35

JANUARY 1.05 0.00 3.6 7.3. 7.37 8S.u9

FEBPUAKY L.e 6.93 9.90 1*.89 15.64 54.46

NARCH .93 3*70 5.96 6.33 12.96 68.52

APRIL 2.6L 5022 16.SZ LoS2 9.57 49 . 7

NAY 4.46 6.25 10.71 2005* 16.07 41.06

JUNE 4.65 9.J0 19.77 10.*7 16.6 39.b3

JULY 3.30 6.79 15.38 i5.3*3 15.38 41.76

AUGUST 3.81 4.76 1b.19 13.33 1905 42.d6

SEPTEMBER .74 5.19 1037 14.61 L1.85 57.04

OCTOBER 3.70 r.4L 6.67 10.37 10.37 61.

NOYEMBER 0.00 4.27 7.69 6.34 11.11 70.0'

DECEMBER 0.00 Z425 1.12 5.6z 0.11 eO.43

FALL 1.55 56 827 Lo.pi 11.11 62.53

WINTER 1.05 3.16 4091 8.07 11.23 7L..d

SPRING 2.69 5.07 L.04 150..2 12."4 53.13

SUMNER 3.90 7.45 17.OZ 13.LZ 17.02 41.,49

ANNUAL Z025 5.35 10.16 11.8? 12.85 57.49
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TABLE 22. Percent Occurrence of the Windshear (knots) Between
1000mb (Near Surface) and 700mb (3000M) at Berlin.
1200 Hours GMT (1974-78, 1981).

0 TO Z 3 TO 5 6 TO a 9 TO L 12 TO L4 GI L5

JANUARY 1.05 1.05 4.21 7.31 6.142 77.d

FEBRUARY 2.97 4.95 1O.Sq L0.69 17.82 52.48

MARCH 0.00 6.48 6.48 9.26 L2.04 b5.74

APRIL .7 7.83 Lo7q 18.26 L0.43 47.d3

MAY 5.36 6.25 L4.29 16.96 L8.75 38. j?

JUNE 4.65 9.30 23.26 10.47 16.28 36o0U

JULY L.10 12.09 0q.?q L5.33 15.36 36.Zb

AUGUST 1090 8.57 L7.14 1%.27 22.86 35.24

SEPTEMBER 1.46 8.15 7.4L 17.73 13.33 51.35

OCTOSAR 2.96 9.63 7.41 13.33 9.63 57.U4

NOVEMBER 0.00 S.IR 5.9 80.55 L2.82 66.7

DECENBER 0.00 3.37 2.25 10.11 10.11 74.1b

FALL 1.55 3.01 .96 13.44 11.89 5A.14

WINTER 1.40 3.16 5.96 9.47 12.26 67.72

SPRING 2.09 6.87 11.94 14.93 13.73 506415

SUMMER 2.48 9.93 19086 13.48 18.44 35.3l

ANNUAL 1.86 7.06 10.56 12.95 L3.89 53.37

27



TABLE 23. Percent Occurrence of the Wlndshear (knots) Between
850mb (1500M) and 700mb (3000M) at Berlin, 1200
Hours GMT (1974-78, 1981).

0 TO 2 3 ro 9 6 T"I 9 9 7.3 LI 12 TO 14 G1 LS

JANUARY 6.32 17.89 2S.4? 1.5.79 10953 21.05

FEBRUARY 9.90 19.80 24.71 21.76 10.89 12.87

MARC" 9.26 22.2? 20.37 20.37 7.41 Z0.37

APRIL 6.70 24.35 25.22 19.03 13.0* 9037

"AT 9.82 29*46, 16.16 25.00 11.61 7.14

JUNE 11o63 33.72 29.07 16.2C6 4o65 4.65

JULY 13.19 1.87 23.06 18.45 5.49 7.b9

AUGUST 12.38 29.52 30.46e 12.38 7.62 74

SEPTEMBER 11.11 25.19 22..?? 14.07 14.07 13.33

OCTOBER 14.81 22.22 24.814 14.07 11.85 12.59

NOVEMBER 4027 29.91 26.50 1b.24 12.6Z 1C..!b

MEMBNER 5.62 23.60 35.96 14.bI 10.11 10.11

FALL 10.34 25.551 2 1.1 14.73 12092 12.14

WINTER 7.37 20.35 29.47 L7.54 10.53 14.74

SPRING 9025 25.37 20.90 21.49 10.75 12.24

SUMMIER 12.41 31.56 27.6.6 156 6.03 b.74

ANNUAL 9.85 25.65 25.29 L7.30 10.12 11.56
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TABLE 24. Percent Occurrence of the Windshear (knots) Between
700mb (3000M) and 500mb (5500M) at Berlin, 1200 Hours

GMT (1974-78, 1981).

TO 2 3 TOS 4Tn 8 9 TOL 12TO L4 G1 1

JANUARY 0.00 1.05 0.00I 4.21 4.21 90.53

FEBRUARY 0.00 4.95 4.95 L.93 11.88 76-elk

MARCH 0.00 .93 1.85 5.5i 5.5b 6.11

APRIL .87 5.22 4.35 5.22 7.83 76.SZ

MAY 2.b8 4.46 4046 5.36 18.75 64.21

JUNE 1.16 R.14 10.47 8.14 16.28 55.81

JULY 1.1c 6.59 7.69 8.79 10.99 b4..i4

AUGUST 1.90 4.76 7.62 8.57 L2.38 64.76

SEPTEMBER 1.48 e74 3.70 3.70 8.d9 81.'4'

OCTOBER 0.00 3.70 2.16 7.4L 11.11 74.31 l

NOVEMBSER 0000 081 3.42 7.b9 5.9b 82.35

OECEMBER 0.00 2.25 0.00 000 4.49 93-'b

FALL .52 1.81 3.304 b.23 8.79 79.33

WINTER 0.00 2.51 1.75 Z.11 7.32 &b..a

SPRING 1.19 3.58 3.51 5.37 10.75 75.52

SUMMER 1.42 5.36 4.51 8.51 13.12 62.1.6

ANNUAL .76 3.49 4.19) 5.51 9.41 7b.11
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TABLE 25. Percent Occurrence of the Windshear (knots) Between
850mb (1500M) and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

0 TO 2 3 TO 9 6 TO 9 9 TO) LL Z TO 14 GuLS

JANUARY 0.00 0.00 2.11 3. 1! 5.26 89.47

FEBRUARY .99 Z.97 5.94 6.93 6.93 7b.24

MARCH .93 0.00 2.78 4.63 4.b3 87.U4

APRIL .57 5022 6.96 4.35 5.22 77.39

MAY 3.57 3e57 2.68 8.93 15.18 66.07

JUNE 1.16 6.98 9.30 12.7) 15.12 54.b5

JULY 2.20 5.49 9.119 6.53 LO49 64.54

AUGUST 2.8b 3.81 7.62 LO.i5 13.33 61.90

SEPTE43ER 2.22 0.00 i.44 4.44 10.37 78.32

OCTOBER .74 Z.22 2.16 10.37 9.63 74.07

NOVEMBER .85 .85 4.27 4.27 6.44 '2.91

OECE BER 0.00 2.25 0.00 0.3e 2.25 S.51

FALL 1.29 1.03 3.88 6.45 9.04 78.29

WINTER .35 L.75 Z.81 3.5L 4.91 66.67

SPRING 1.79 2.99 4.14 5.97 8.36 76.72

SUMMER 2.13 5.32 8.87 9.93 13.12 60.44

ANNUAL 140 2.64 081 b46 8.684 75.L7
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TABLE 26. Percent Occurrence of the Windshear (knots) Between
1000mb (Near Surface) and 500mb (5500M) at Berlin,
1200 Hours GMT (1974-78, 1981).

0 TO 2 3 ru 5 6 TO 8 9 T3 IL LZ TU 14 GI LS

JA.xUAQY t.05 9.47 5.2b 5.26 L1.58 67.37

FEBRUARY 1.96 4.95 10.49 5.94 L4.85 61.39

RARCH 0.00 S.48 6.44 L2.04 8.33 66.67

APRIL 4.35 9.57 6.q 5.22 7.a3 66.39

MAY .89 5.J6 11.61 17.8b L4.29 50.JO

JUNE O.Ou 10.47 22.09 19.77 L5.12 32.56

JULY 8.79 12.09 12.09 1Z.09 12*09 42.66

AUGUST 3.81 1Z.38 12.38 17.14 10.48 43.e1

SEPTEMBER 2.22 10.37 7.41 10.3? 10.37 59.2b

OCTOBER 1.48 5.93 14.81 L.J? 10.37 57.04

NOVERMBER 4.27 L.7l 6.55 10.26 10.2o 64.9b

OECEMBER 0.00 3.37 4.49 1Li.V 19.10 61.30

FALL 2.56 6.20 10.34 10.34 10.34 60.Zl

WINTER 1.05 5.96 7.02 7.3? 15.09 63.5L

SPRING 1.79 ?.L6 8.36 L.b4 10.1S 40.40

SUMMER 4.2 L1.70 15.25 LU.31 L2.4L 40.J7

ANNUAL 2.40 7.60 10.16 11.33 L1.79 56.71
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TABLE 27. Percent Occurrence of the Windshear (knots) Between
Surface and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1984).

0 TO 2 3 T11 S 6 T 1 9 T3 Ll 12 TO L4 GI 15

JANUARY 4.21 11.56 18.95 9.41 15.79 40.30

FEBRUARY 2.97 11.86 15.84 22.77 13.86 32.67

MARCH 4.63 9.26 16.67 14.1 19.44 35.19

APRIL 7.83 14.78 10.41 20.17 11.30 34.78

MAY 9.8Z 16.07 17.86 17.86 8.43 79.4a

JUNE .114 30.23 27.91 15.12 9.30 9.30

JULY 16.48 z0.38 s.48 Z3.Ob 9.d9 13.19

AUGUST L2.38 ZO.45 20.95 13.33 LT.14 L5.24

SEPTEMBER 3.70 17.78 19.26 2.2Z 9.63 27.41

OCTOBER 4.44 15.56 17.04 19.26 16.30 27.41

NOVEM3ER 2.56 15.38 13.&6 18.ie 11.97 37.61

OECE!".ER L.12 6.99 72.47 L5.73 L2.36 39.33

FALL 3.62 16.29 16.10 20.1b L2.ab 30.49

WINTER 2.81 10.88 18.95 16.14 14.04 32.7'

SPRING 7.4t 13.43 14.93 17.9L 13.13 33.LJ

SUMMER 12.4t 23.76 21.63 L0.32 L2.41 12.T7

ANNUAL b.3b 15.4m L7.64 18.03 13.03 ?5.11

3?
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TABLE 28. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between Surface and

850mb (1500M) at Berlin, 1200 Hours GMT (1974-78,
1981).

5011 PE;C 4Of' PERC 9STH PEFL 9r.5 PiRC q'T) pf".

JANUAFY 17.5 '8.5 15.0 39.§ . 4U=

Ftfg UARY 1O.9 24-3 2?.0 2).%) 32.:1

MARCH 1..0 15.( 77.-§ 1)5.) 4C.0

APRIL 7.5 L6.O t9.3 24). 14.5

"Av 7.0 L4. L .

JUNF b 14.0 |"6ZO% ?.3

JULY ?.0 17.3 19.0 20.3 71.

kuGUS T 15.5 1|.' '1.0 21.0

1IPTEMOSi I U. t 2i.U 27. 0 31,- 3#*. I

uCTOBEi IL.C ?2. 5 27,A ?4.1 3q.

40YE MOFR 17. 7.0 33.7 3 . j 34.0

FNTER 14.t) 27.0 31.C r .j 4zO

SPRI NG v.C 18.3 21.S "5.0 3b.t

SUMMER .0 1f. 2'~ 0.0 24. 4

FALL 12.0 Z4.0 3.') i&.5 3h.3

ANNUAL 10.0 23.3 Z1.0 3 1.9 37.1
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TABLE 29. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wlndspeed (knots) Between 1000mb
ear Surface) and 850mb (1500M) at Berlin, 1200 Hours
T (1974-78, 1981).

50TIl PERC 90111 PERC 95TH PFRC 97.5 PkRC 99TH PEPC

JANUARY 15.5 26.0 32.0 J7.O 31.0

FE1MUAXV 9.0 20.1 24.0 Zi.4 32.0

lARCH 10.0 22.2 25.8 J5.3 4000

APRIL 6.0 Lit5 190 20.1 23.2

nAY 6.0 L4.0 16. 6.O L4.4

JU!IE 1.0 L3.0 17.3 20.L bO

JULY 6.0 15.1 1?.0 16.3 19.0

AIGUT 7.U L2.5 16.0 17.4 70.0

SEPTfqt 8.0 20.5 34.0 2?.3 3Z.4

3CTadFR 9.0 20.5 Z.0 31.L 35.4

?fivEI 1lER 15.0 24.0 27.2 30.0 33.2

UFCfMRER 15.5 27.0 35.0 36.1 42.0

W14TER !.o Z6.0 32.0 35.3 40.3

5PqI4G 7.0 LbO 20.0 24.0 35,4

sumL 6.0 13.0 17.0 1.0 ZC .7

FALL 10.0 21.0 27.U Z9.3 3J.1

ANUAL b.o 21.0 25.0 ..2
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TABLE 30. 50, 90, 95, 97.5, and 99th Percentile Values of the
Difference in Windspeed (knots) Between Surface and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

!OTH PEOC 90TH wEAC 95TH PSC W.' 3E C 99TH PEC

. 91lUARY 19.0 35.5, 3q3 d!. 5 &.'

;Si UAqY 12.0 Z.1 30.C jb.c ?!.a

"A rcH 15.0 Z7.3 34.-1 3 a. Z d t

AOGIL 10.5 22.0 Z!5 2.. 31.Z

fiY q.0 Z0.3 Z2.0 23.2 25.'

JIU E 8.3 ZO.b Z7.3 Z9.6 33.7

10.0 21oL Z.5 29.3 !-^

A Ur. : T 12.3I 1 )0 2 J. 0 27.C :.

SEPTE49i5E 12.' 31.3 ?3.0 41.5 46.0

JCTCBEF 15.o Z!.5 32.3 38. 4o.

M4OYEMIER 18.5 3 41. 0 3.Z vo. 0 &_

3F:EIGER 18.3 33.0 4L. 4-.7 '7.3

SINTEF 16.0 33.C 38.3 43. I-.

SFKR-G L.0 z.a V.0 3L.- 34-

SU.IHM 1C.C z1.I Z,Z 28.Z ! -.

P'L, 15.0 12.0 35. ,O.0 4 .4

APJJL 13.0 Ll!.O 33.0 S.0 -4.0
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TABLE 31. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between 1000mb
(Near Surface) and 700mb (3000M) at Berlin, 1200
Hours GMT (1974-78, 1981).

SOOT1 PFR 9OIH PERC 95"1 PF 17.3 PkRC 19911 PFkL

JANUARY 17.0 35.0 37.0 *S.5 44.0

FEBRUARY 11.0 24.1 2.0 .l Js.u

MARCII 13.0 26.0 12.4 14.6 43.0

APRIL 9.0 23.0 24,3 29.0 31.1

MAY 9.0 20.0 21.4 23.0 24.1

JUNE 7.0 L9.6 26.3 26.5 31.7

JULY 9.0 20.1 2Z.% 21.b 3U.0

AUGUST 10.0 L6.6 zz.o 23.0 25.0

SEPTkEqER 11.0 26.5 32.0 J4.1 44.L

UCTObiR 13.5 26.5 32.0 J-.L 3R.0

NOVEMOFR b.O 32.0 317.2 39.0 42.4

OECEMOER 1b.0 31.3 40.5 44.? 4S.

WINTER 140, 30.0 36.3 4t14 47.0

SPRING 1U.0 21.0 15.3 3).U 36.d

SUM"ER 4.0 19.0 23.0 27.0 30.0

FALL 1J0 24.3 14.0 36.0 40.0

ANNUAL 11.5 26.0 32.0 36.0 4#.1
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TABLE 32. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between 850mb (1500M)
and 700mb (3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

50TH PRC IOTH PSRC 95TH PE;C 97.3 PERC 49TH PERC

JANUARY !.0 11.5 L4.3 L8.4 19.3

FEIRUARY 4.5 L1.L L .0 13.3 13.0

MARCH 5.0 IZ.3 16.0 17.1 Z4.O

APRIL 4.0 1.0.5 13.3 14.3 17.2

RAY 3.0 10.0 1.1.4 13.0 14.1

JUNE Z.0 10.0 10.3 11.3 12.3

JULY 4.3 9.1 10.5 LZ.0 1Z.0

AUGUST 3.5 9.5 12.0 13.0 14.0

SEPTEMBER 4.5 12.0 13.0 14.4 16.1

OCTOBER 4.0 11.5 14.0 18.4 20.

NOVENMER 5.0 12.3 14.2 L8.0 ZO.C

OECEMEER 4.0 L0.3 LZ.9 15.2 1b.2

WINTER 4.0 11.1 13.0 15.L 19.4

SPRING 4.0 _11.0 13.0 16.0 18.7

SUME 3.0 10.0 11.0 L2.3 1.3.2

FALL 5.0 12.3 14.0 17.3 19.1

ANNUAL 4.0 11.0 12.3 i5.0 18.0
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TABLE 33. 50, 90, 95, 97.5, and 99th Percentile Values of the

Differences in Windspeed (knots) Between 700mb (30001)

and 500mb (5500M) at Berlin, 1200 Hours GM4T (1974-78,
1981).

!OTN PERC 90TW PERC 95TH PEAC 97.-5 PERC 99TH PERC

JANUARY q.3 Z1.3 2b.3 30.5 33.0

FE2RUARY 9.0 21.3 26.0 32.3 39.0

"ARCN 8.0 19.2 22s. 26.6 3b.O

APRIL a.5 Z6.3 3Z.0 14.4 49.Z

MAY 6.3 ZO.0 Z1.4 Z5.4 Z8.6

JUNE '.0 10.3 15.2 20.2 Z1.3

JULY 5.0 12.0 14.! 18.3 19.0

&UGUST 5.0 13.! 16.0 17.4 Z3.0

SEPTEMBER 8.0 19.3 26.3 38.0 50.0

OCTOBER 7., 22.5 27.3 31.0 35.8

NOVEMBER 9.3 ZZ.O 27.2 28.0 35.9

OECEMGFK e.o 19.0 Z2.9 25.5 Z7.4

WINTER 9.: 21.0 25.3 zq.0 36.2

SPRING 8.0 Z1.0 2b.2 3Z.3 37.4

SUMMER 5. 13.0 15.0 18.0 22.0

FALL 8.0 11.0 23.0 30.7 39.1

ANNUAL 7.0 ZC.O 21.O Z9.0 36.0
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TABLE 34. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Windspeed (knots) Between 850mb (1500M)
and 500mb (5500M) at Berlin, 1200 Hours GMT (1974-78,
1981).

')Pro# PFkC 9O|141 PFRC '4 TH 1 1Ito. '1.5 FCKC IO 1P PEkC

JV4UARY L3.5 31.0 36.5 13 . 47.0

r ;uR¥~ 17.5 2M.2 31.01 14. 1 491.0

OA6CH 14.0 20.0 13.- 9.6 'fI.0

APRIL 12.0 31.5 41.) 47.1 50.5

m 1 l0.O Z7.2 30.11 3t..! 38.5

J J b.0 17.1 24.6 29.1 30.0

jULY 7.0 19.L Z220 203. 77.0

4UGUST 7.0 20.0 Z4.3 27.4 33.0

SEPTEMbPE 11.0 30.5 314.0 40.% 4d.8

1CII1dER 5.0 29.5 37.5 4t.4 46b

1,0VEM3ER 13.0 ]1.3 37.. 41.0 If.I

JECLIe k 11.5 23.0 28.5 3Q.7 3.8

.INtR 13.0 201.5 33.3 #t.1L 47.3

SPPING 11.5 29.0 34.0 iI. . 47.4

SUMMER 7.0 20.0 2it.0 7.) 10.5

FALL 1L.0 30.3 37.0 41.0 5.1

ANNUAL I1.1' 21.0 J4.0 4U.2 45.0
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TABLE 35. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between 1000mb
(Near Surface) and 500mb (5500M) at Berlin, 1200
Hours GMT (1974-78, 1981).

5Otf PF'C 931H P!C 95Trl PERG )1.5 PERC 99TH PtRC

JANUARY 20.5 '9.0 5b.0 62.9 66 .0

FEBRUARY 19.5 40.1 45.0 iq.O 53.0

MAkCH z I.t0 41.0 50.4 13. 3 56.v

APRIL 17.0 41.5 '9.0 53.t b.2

MAY 14.° 33.4 16.0 4'..2 6

JUNE 10.0 26.2 142.6 vt. 0 6.4

JULY 13.5 2 s.1 3'.5 .3.6 '5.0

AUGUiT 13.5 27.5 35.0 JI.0 '0.0

SFPTLMBFR 1 .5 145.5 51.0 55.0 Ci,.7

OCTOBEP 18.0 4.0 54.5 60.4 62.4

NOVEM2P 24.0 5L.6 58.2 t)0.9 "61.2

UECEMSF:R 24.5 4?.'0 54. n 69.2 61.9

WINTER 75.0 45.0 53.0 51.' ,5.2

SPPING 18.0 38.0 4.O 230 59. 2

SMEq13 . 28.3 35. 2 43.0

FALL 20.0 C 6.0 55.0 511.0 61.o

AtNUAL 13.0 4t.0 49.0 55.0 61.0
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TABLE 36. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differencesin Windspeed (knots) Between Surface and
500mb (5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

9'TH PI:2C 4OT4 PERC IST14 PFRC 91,3 P. c qrTl PFrL

JAPU'I. 'Y Zb.0 51.5 j6. 3 bb.j Oh. (I

MA Ci ? o3.0 2.6 51.0 4. if 5.0

APaIL 4 ? .5 52.0 53.J 70 .2
,14 J'..2 3n.0 .,3.3

JU';E 1I.0 Z7.11 44. 6' %? .2 41'.3

JULY i5. 0 loot 315 9 ,414 1, 4, 7.0

Sr t iI;F 19.5 47.0 53.0 55.4 57.1

OCTPfL4t-w . ,'b .60 59.0 61.4 1,7.

04U VF m1'! r 7' f,. •. 115.3 t ., 6 i. j64 .U

aFCL 'iI;: 7.U 46.0 55.9 U .2 ')

,,i TE Q ,. U 47.0 51.3 . 1.6. 0

S P k I N 19.C 19) 9. 53. 6 . 5

S U. mFIR ,.r 29.0 3F.I i4.U 4 S. C

FALL 22.1 1 .3 56. 4 6 1J t4 .4

ANNUAiL ?QO.' i ~ o 43. ..0 5 7. o63. 1
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TABLE 37. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
Surface and 850mb (1500M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

50T14 P# RC 'K'3T4 PEoC -45T11 PERC 1 7.5 pbRC gqqll PERCf

JAP4ARY 35.0 60.0 111.3 LZ 9 .J 135.0

F F a;'JARY 35.'J 10'JO. 150. 0 Ili 67. 170.0

IAAR CH 30.0 70.0 65.0 8q. ) 110.0

APRIL 20.0 bz.5 115.0 14 5.o 166.5

mAf ?5.0 8Z.0 119.0 1J5.3 143.0

JUNE 20.0 66.0 118.0 150.1 158.5

JULY 25.0 65.3 77.Z q.6 115.0

AUGUST 20.0 70.0 q9.3 OL. ) 130.0

SEPTIN3ER 22.5 92.5 112.5 L45.0 176.0

,JCL flit i 30.0 82.5 120.0 136.9 153.9

:UVCM3ER 30.1 70.0 90.0 L10.0 153.4

DECEMVBER 35.0 80.1 100.0 109.0 14Z.2

1l47 ER 35.0 87.5 1 i.0 150.0 165.5

sPr1: 14G 25.0 75.0 110.0 133.0 155.3

$ t.M 20.0 75.3 95.0 115.0 14 1.8

r;ALL 30.0 76.5 110.0 135.0 152.6

.:'NIIL 30.0 80.0 110.0 135.0 160.0
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TABLE 38. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 1000mb
(Near Surface) and 850mb (1500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

5f.-TI rPPC 90111 ?ERC 95Ml PL:tKC '47,5 PER::C <)'It4 Pr-, _

JA4UARf 32.5 7.0 88. 3 105.'j 115.0

-E.RUARY 35.C 35.5 1Z5.U Itrj. O 150.0

ACCH 2!' Z.U b5.0 80.0 i4.5 I IO. u

APPIL ?0.0 60.0 lO.3 L40 .b 166.5

'4AY .10.0 di.J 105.0 1,L.0 IZ,.J

Jut*- 2C.0 79.0 flL.5 12 J.0 0 4. 9

JULY 72.5 60 .J ?7.7 96.9 115.C

AUGUSt Z0.C 57.5 a .5 91.5 135.0

SEPTEHMER 25.1) 90.0 11.0 1( 3 . J 1b3.0

OC TUJER 2 .o 75.0 92 .5 L2 t. 4 140.)

NOVE404i. 30.0 60.0 75.7 95.') 127..,

'ECE-:-*'4 35.0 70.0 Ii.'() L1O.1 14'; . 3

W|Ni* * 35.0 60.0 103.0 125.3 14,.b

SPP.I*IG 25.0 70.3 105.0 IZ5.0 141.5

SU", r 20.3 66. Q.O 110.0 135.1

r-ALL ?5.0 70.0 III.8 120.0 135.?

A1'ILJVL 75. 0 71.0 'Is.C 1120.0 14o.U
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TABLE 39. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
Surface and 700mb (3000M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

5CTH PEAC qOTH PeRC 95TH pfRC 97.5 PERC qqh 'EC

JANUARY 4!.3 107.5 L51.3 L66.9 170.0

FEERUARY 45.3 LZO.C 141.0 L69s. L80.0

RARCH 35.0 120.0 137.0 148.0 160.0

APRIL 35.3 L3Z ! L5.0 L61.3 L70.4

MAY 35.3 L31.0 tq.0 167.0 L80.0

JUNE 35.0 130.0 L!0.0 L55.3 16L.4

JULY 30.: 90.0 119.5 137.1 4!.0

AUGUST 33.3 95.0 126.3 L£7.1 160.0

SEPTEMBER 40.Z 137.1 152.5 163.3 130.3

OCTOBER 3!.0 LO.0 LZZ.5 L1.6 L66.8

NOVEMBER 3Z. 8.0 103.8 15C.0 Le7&b

DE EMER 45.J LO0.3 134.! LL.1 117.8

wMNTER 45.3 120.0 14L.3 L65.0 17w.8

SPRING 3!. L27.5 150.0 L6L.9 L75.

SUiMEF 35.0 100.0 L3.0 150.0 160-

F&LL 35.0 111.5 L45.0 Lb0.0 L70.7

ANNJUAL 35.3 120.0 L 4(5.C 160.0 170.0
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TABLE 40. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 1000mb
(Near Surface) and 700mb (3000M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

5OTH PFFC 4OT4 PEPC 95TIi PERC 07,3 PEPC 991H PERC

JANUARY 40.9 109.0 122.5 11.3 150.0

FEBRUAQY 41.0 100.3 L40.0 154.P lec.O

MARCH 35.0 115.0 132.0 L55.3 Lt)

APRIL 15.0 122.5 L12.3 1o5.6 170.6

MAY 35.1 L20.' t9.0 Ls.. 10 .. 0

JUNE ?5.0 121.0 141.5 150.0 150.0

JULY 30.0 85.5 117.3 L35.3 135.0

AUGUST 35.0 90.3 124.3 15h.9 175.0

SEPTE'13Eq 35.0 135.3 156.3 170.0 176.8

UCTOtE 35.0 107.5 121.? 153.d lb.d

NOVEAREq 30.0 81.5 100. 155.0 175.9

FFCEM1F 40.3 90.0 129.5 131.4 152.Z

1IINI F 40.n 100.3 131.3 LO.0 170.9

,PRING 35.C IZO.0 151.3 165.0 171.8

5U'EP 3: 97.0 130.5 150C lbri.3

i-ALL 35.0 L0. 5 145.0 L6L.6 170.7

ANNUAL 35. 110.3 110.0 1bO.3 170.0
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TABLE 41. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 850mb
(1500M) and 700mb (3000M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

!OTH PSRC 90TH PERC 95TH PSAC 97.5 PERC 99TH PEgC

JANUARY 15.30 45.0 62.5 37. 100.0

FEBRUARY 15.3 70.0 75.0 97.4 130.0

MARCH 15.3 70.3 88.0 115.0 149.0

APRIL 15.0 65.3 91.3 12L.5 147.3

MAY 2CoO 73.0 83.0 9a.o 14*18

JUNE 1!.. 60.3 98.0 116.3 1!7.8

JULY 10.3 40.5 6590 77.a 85.0

AUGUST 15.3 55.0 68.3 L;1.9 IZO.0

SEPTEMBER 1.0 67.5 101.3 L48.3 L6Z.0

OCTUBER L5.0 4Z.3 6a.8 93.8 105.0

NOVEmeER 10.3 3L.5 60.0 65.3 91.1

OECEM2ER 10- 45.3 65." 74.5 91.6

wINTER 10.0 55.3 71.3 90.0 105.3

SPRING 16.3 65.0 86.2 Llb.9 14a.5

SUMER 15-U 5!.0 75.0 110.3 146.3

FALL IC.- 4b.5 76.8 L01.6 145.0

ANNUAL 15.0 60.0 ac.0 105.0 L5.0
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TABLE 42. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
700mb (3000M) and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981). I

50TH PRC 90TH P;C 95TH PERC 97.5 PEFC 9QTH PERC

JANUARY 10..= 37.5 .4-.3 76.4 80.0

FEBRUARY 15.0 70.5 85.0 97.4 105.0

MARCH 15.0 41.3 64.0 76.5 15.0

APRIL 1f5.0 57.5 68.S 9L.3 116.5

MAY 15.0 5L.0 68.0 9b.3 .Z9.e

JUNE 15.0 *7.a liq. 5 i38.3 L58.!

JULY 10.,. 35.3 10.0 10L.9 12O.C

AUGUST 15.0 45.0 70.0 815.4 L10.0

SEPTEMBER 1Z.5 !0.0 57.! 9!.a 110.3

OCTOBER 10.0 60.3 65.0 101.3 151.8

NOVEMBE- 10.0 3b.3 60.7 80.0 130.3

DECEBER 10.0 45.0 6Z.3 6.1 74.1

WINTER 10.0 50.0 71.3 85.0 L00.

SFRING L5.3 53.0 66.3 93.8 132.3

SU1.ER LO.J 45.0 71.0 1;.5. L" 8.b

. .0 50.0 65 .0 94.9 L20-0

A.IUAL 10.0 50.0 70.3 6 . 130.0
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TABLE 43. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 850mb
(1500M) and 500mb (5500M) at Berlin, 1200 Hours GMT
(1974-78, 1981).

SOTH PERC 9OH PERC 95TH PFPC 97.5 pSRC qqTH PfRC

JANUARY ZS.0 67.5 q0.0 131.1 135.0

"8aUARY 42.5 L11.1 L45.0 1S2.4 L65.0

'ARCH 2!.0 46.0 M4.0 161.5 165,0

APR[L 30.0 120.3 117.5 15b.3 170.1

".Y Z5.0 LZ3 150.0 151.) L70.b

JUNE 30.0 1ZI.O 1*.0 165.0 170.7

JULY ZO.0 71.3 99.0 L.4 L40.0

AUSUST 25.0 90.0 126.3 11Q.5 1bO.0

SFPTCR$ER 25.0 92.5 111.3 1.1. 170.3

OCTOSEq 22.5 110.0 11s.0 10.3 L1*4.5

wmmt20.0 5S.0O 106.5 LZ0.0 lbb.7

oECEMSER Z0.0 ?5.0 87.3 121., 141.7

[NTER 25.n 90.0 126.3 145.! 156.t

iPUING 3C.0 115.3 14.3 Ll1.4 1TC.0

U411 25.0 91.0 13S.0 155.0 L6541

,IL 20.0 85.3 ItS.) 140.3 15h.3

ANNUAL 2..' 10O.3 131.0 151.1 165.U
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TABLE 44. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between 1000mb
(Near Surface) and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

50TH Pikk* 9,oI| PEaur 9sTI4 PVC '17.' PFqC 911TH P62;:

JANlUA RY 50.0 12Z.5 150.0 16O.L 170.0

FC3QUARY 6t0.0 L0.3 150.0 i'j.I 170..

!A;Ctl 50.C 135.0 170.0 176.5 IU.

APQIL 5C.o 1'Z.5 162.5 170.0 175.C

MAY 45.0 L51.0 165.0 170.0 175.6

JUNE 45.0 152.0 170.0 175.d 160.0

JULY 30.C t20.3 t47.3 b).4 1711.0

AIIu$T 42.5 120.0 151.3 16t.9 65.C

SIPTE t9 R 40.0 L*2.5 155.0 IbL.9 Ibb.6

UCTWUER 45.0 127.5 150.0 L66.9 17b.8i

,flv.:i 35.0 111.5 127.3 Li.3 171.7

DFCEPBEA '5.0 115.0 147.? 17 1. 1 175
. 6

.j5T-R . 135.0 150.0 170.3 175.C

pr t 'e 5,0. ; 1415.3 1bi, 0 17 1. 180.0

4C.0 L40.0 155.j 171. j 1FO.0

I-I.LL 40.0 LZ5.0 151.8 165.j 170.0

ANIPUAL 45.1 135. 155.0 I?7.3 175.0
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TABLE 45. 50, 90, 95, 97.5, and 99th Percentile Values of the
Differences in Wind Direction (Degrees) Between
Surface and 500mb (5500M) at Berlin, 1200 Hours
GMT (1974-78, 1981).

501). PE.C "9uf' PERC 95t. PERC 47.5 PEkC S9THI FLAC

JANUAR So. 7 1)7.5 ihs.0 1C. 170.L

70.C 135.2 145.0 112.4 ItC.0

.C. . 140.0 170.3 176.5 150U.0

5; ;*.LO.0 15.3 1/5.0 171o1

NA 10.C 155.0 L65.0 1(J6.0 7.

157.3 170.0 115.0 175.u

JULY 3t.C LZ3.5 L45.0 16 .4 170.0

.I:,4,iS T 4-.0 L45.0 150.0 L58.4 I t. 5.0

.tPTL;i1" 40.0 140.3 L15.3 LO5.3 171.

UCT'tiku #7.0 I 30.3 t46. 17).U 1to.)

NO]V rE.,b = k. 0.q 11b.5 t _V. 150.5 tbu .r

jFCLt "ER $c.0 LZC.3 1b.6 175.3 1,5.6

altl|A. 50.0 135-3 157.5 L 70. h 175.e

R 1 5.0) 153.3 10-O 1153 ,) 180.0

'tim E5 S." "'.3.3 160.5 171.0 170.q

i" ALL 4C. # 130.3 150.0 160.0 170.

A NIIJ AL 4'.0 140.0 lbO.0 173.0 175.0
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TABLE 46. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between Surface and 850mb (1500M)
at Berlin, 1200 Hours GMT (1974-78, 1981).

50TH PRC qoTr- ;'RC 5Tl PtRC 11-5 PkgC qyTH PFR(

J*IJUAky 2e8 3114'i2 '4.2 46.1

a~R~t.Y13.5 27. ~ 29.4 31.5 40.0

MARCH 13.6 Zh .3 31.1 37.8 4;.a

APRIL 10.2 16.3 Z1.7 Z3.'? 29.6

MAY 9.1 L.' 16.4 20.0 23.1

JU, IE 9.7 Ld.Z 20.7 24.0 27.0

JULY q.5 1.7 ZZ.5 24.3 24.2

AUGUST 11.0 17.6 19.1! Z3.) Z5.5

SEPTEfIER iZ.G Z4.5 Z.4 32.3 36.5

OCTOC1FR 13.4 25.5 29.1 3-3.5 42.7

OECE.!EA 71.Z 33., 43.6 46. L 07.3

WINTER 16.0 30,:) 37.9 43.Z 47.3

• P S 1 10.7 L3.8 25.9 30.0 3C.O

SUm9Itk IC.j 18.1 ?1.e 23.7 29.5

FALL 14..Z 27.Z 30.5 31.0 40.0

ANNUAL 12.3 20.1 zq.(, )'.. 42.3
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TABLE 47. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 1000mb (Near Surface) and 850mb
(1500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

SCTai 15kC 90TH PEPC 91TdI PiKC q1.5 PERC 99TH PEiA.

JANUARY 19. r zq . 3 5." 4J ~

I-E b l;. %!Y 11.8 6. ZC.l1. C.

AA~rtli 11.9 ?24. 0 3fl.2 3 7. 4.

APR IL 9.0 17.9 21.3 21.1 27.13

I AY 6.3 15.5 Is.() L .. 7 21.3

JUN e? 16.7 19~.L 7. 2.

JULY 8.1 17.7 20.1 210.0 2-1.2

atIC'JST q .z L6.0 1&W Z). 3 23.b

SEPTEMATF L 1. o 23..4 27. 3 31. 7 36.3

OCTOOL"R 12.1 24 .1 21.5 35.%4C.

N V EM -3 6 17.7 27.b 10. A 3 3.2 37.4

'CEOK19.6, 31. 4 43.5 .4. 3 46.0

115.6 2!.5 P4 s .3.1 4.

.ppI ?G 9. 7 Le.4 Zi.? 7 7.3 37.b

UmfR116.4 19. 4 21.L 24.6
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TABLE 48. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between Surface and 700mb (3000M)
at Berlin, 1200 Hours GMT (1974-78, 1981).

SOTII PERC 93TH PERC ?5TH P-RC )?.i PLAC 9QTH PjRC

JANUARY 24*.1 41.Z 44.7 5). 5".Q

FFRUARY 15.8 31.4 30b.6 35.) 40.6

"ARCH le.7 31.6 3*4.7 '2. 48.11)

APRIL 15. 27.. 3.1 31.9 37.,)

iAY 12.7 23.4 25.6 e 7.4 31'. I

JUNE IZ.7 25. 2r).8 12
. 
1?3.'.

JULY 13.1 2'..' .4 .,. 4

.UGUST Z 3.Z ?7.0, 28.7 32.1

SEPTEMBER L3. 33. 1 37.. 'c) Z. 'b.0

,IC T013E R 17.' 31.1 37. .: 4, )

X VE,11bE A, 1 37.4 2 t,1. . - t

,FCEMSIE 21.7 37. 4 e .3 5 1 .

, [:TEq zc. . 32.9 41.,. 5r ." 54.h

PFING 15.3 27.3 31L.Z "F. *4 .'

.UNMLi 13.1 25.1 Q . 5 3 1." Ji' e

FALL 17.1 34. 19.4 4...

14b. 4 32. . 17. 3 .L .J



TABLE 49. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 1000mb (Near Surface) and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

5DTh Ff-C 40)4 PE;C .9T.l t'E'-C )7.5 PERC 49TH PEkC

JANU,FY Z.4 34.2 4-.9 56.4 59.9

k 8'LJl -.Y 1(. 31.7 33.. 36.l 3 "34. t,

:,1pCif t 7. 9 3. L .7 ,,0.5 4,3. 1

&PR IL 1'~3 ~ . 29.1 S1.1 39.z

niAY 12.9 3. 26.$ 26. 3 31.b

JUNE I .a 25.L 29. 4 3L.3 33.1.

JULY 1 .., 3.3 2 . . 1.3 32.0

AUGUST 13.1 ZZ.3 25.11 25.9 27.3

SEPTE::uER 15.5 i3. 3 37.2 41.1 46.3

6CT0SER 17. 1 ar, . 36.5 40.6 46.4

NOVEMl-"i? 1').6 35. 35. , '2.2 48.5

!)F CE,,E 19.' 31.b 4 1 1 50.2 51.0

'I1NTCR 19.5 36.1 42.3 50.L 53.8

. }PRI,4G 15.0 17.4 31.0 37.0 41.5

sumk12. 4 Z3 . 2 27.1 31.3 32.z

FALL 17.2 33.o 33.6 40.j 46.u

%NNUAL 15. 30.4 30. 3 410.0 47.3
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TABLE 50. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 850mb (1500M) and 700mb
(3000M) at Berlin, 1200 Hours GMT (1974-78, 1981).

J0TH PERC 40TH PEW.C 95TH4 PE=C 97.5 PjZC 9qTH PSRC

JANUARY :.: 19.3 :2.1 a7.s 27.6

=SRUA~y 0. 52 1. ZL.5 Z4.0

MARH8.9 18.2 20.6 ZZ.1 25.2

7.7 141.6 17.. 1 7.9 ZC.3

7.2 L&. 3 16.9 21..1.4.

JUE2 1.1.6 L4,. I Lb.1 ~ 1 ;. '

4ULY b.: 12.3 15.! 1. 3 15.1

ALUUT . 12.0 16.0 L. 1-.3

SEPT-3E 8.0 ib.3 1.5.4 22.7 25.7

NCE,2E7.1 1.4.8 1 e8.?1 20.3 2-1.4

0 ,mEER7.3 14.5 1.8.0 20.6 Z.7

W I NTER 1.. 7-2 20. Z 2'- .. 27.5

. 16 L. 3 is.! z.32.

LZ.! 15. 1 1b.c 0

~L.7.7 1.0 19. z2 . 1 23.6

ANNUdAL 7.5 L .7 18.5 21164..q
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TABLE 51. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 700mb (3000M) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

5CTH PERC 90TH PERC 95TH PERC 97.3 PEPC S9TH PEAc

JANJUARY I-.- Z C-.*32 .7

FEBRUARY 1.1.7 24.8 34.4 37.7 49.1

MARCH IZ. 23.0 29. 39.2 4Z.4

APRIL 1..Z Z9 . 34.6 41.5

mt.Y 10.3 z z.z Z7., 3C.5

JUNG 7.Z "4.0 Z0.6 Z3.3 23.9

JULf 7.7 15. 7 ;-7.3 22.0 123 .C

-U3.T 8., LS. ., 17.3 1.7.8 Z!. 4

SET-=.. ,  10.2 Z.. 7 3C.7 'L.0 51.1

CCT-E E 10.7 21.1 ?G. 34.3 39.'

NCVE.ISE . 11. 2 . .. 7! .9.7

0-CEM1 R z., 5 21. 2 7. 1 Z9.9 30.3

WI.NTE- I. Z 1.6 29.2 3'.5 37.3

SP RI NG i.2 Z4.( 31-.7 36-.5'

SU "NER 7 15.6 1 2T 1. b--.

"ALL 10.7 z • .;_.9. 34".3

A:IUAL 13. 5 22.5 25.- 33.7
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TABLE 52. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between 850mb (1500M) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

50TIt P A ,orm i9T
, .  

fT -:.*C. Ii7.1
,  ?E9C -)4T4 VLR

JANUARY 20.3 34.2 4b.7 50.0 5'3.5

FEBRUARY Ia.. ;37. A ';q k. 1 54...2 5 H."!

MaRCH 21.3 0.5 43.3 o4.5 51.7

APRIL 1B.6 1913 50.1 5 3.) b7.1

MlAY 141 34. 40.6 -#4.J 4 .

JUNE 11.2 21..' 30.) 31.3 35. j

JULY 13. Z5.5 ?7.3 31.2 33.0

AUGUST 12.1 z2 . 2').' 53. 306.

SEPTE!'13E 17.5 15S.? 4L.. 4.).1 56.7

UCTO3EP. Rh. C 3L.i ,. 7 -17. 5 3.z

NIVM Ei. 35 2.. 4'42.7.

.'..CE. . ... .. .. . . .- .. . . 47.3

'A INTER i4. . 44. 1.7.o

p PRF I NG, I P.. 1 .2. t 7

- ALL -;.,5 3] 5 i.",- .t..'

7



TABLE 53. 50, 90, 95, 97.5, and 39th Percentile Values of the
Windshear (knots) Between 1000mb (Near Surface) and 500mb
(5500M) at Berlin, 1200 Hours GMT (1974-78, 1981).

50TH PEQC 90TH ?E'C "15H OFC '17.5 PLC ')'1TH PFC

jANUARY 31.') 57.0 5q.-h 76.b 77.7

FFBRUAZY 25 .') 47.b 55.3 IS. 7 57.7

I Cii 29.3 4 L 5r.5.0 59.3 65.5

APRIL 27.8 47.6 53.2 6i.3 73.0

jUNEc 15-1 3 6. It & i. 4 .. 48.4
,

r: rjr -R.2 40.3 55.3 . 59.9

23.6 50.5 . 3 o5.3 7,). 3

rVE '12 ER 30.0 56.7 61.5 64.9 62 .

DECEI!E 3Z.0 47.3 'jo.3 77.3 7 ,.Z

W 11.T 3C.5 52.2 57. 1 o1. 76. 3

5P I 24.0 4 6. 3 52. 1 5 q.l1 71.0

;iJ"E9 17.7 36.0 3Q.5 
4-. j

FALL . 52.0 51.1 3 3.9 0:

t.NNUAL 24. 47.Z 55.2 J ..
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TABLE 54. 50, 90, 95, 97.5, and 99th Percentile Values of the
Windshear (knots) Between Surface and 500mb (5500M) at
Berlin, 1200 Hours GMT (1974-78, 1981).

5OTh PEPL 90}TrH '.rC '15TH t)EF 41.5 PLkC 90TrH PCl]

JA;'.5)Y ." I 7. ; 77.7

;EaRUA7Y 2Ct. 3 "j .z 53.2 53. 513.4

1 A RCH ?8. t 47.0 4 , . 5em) ; 9.

-AY 1 31.,) 4 ~. 3 41.2 54.7

JU NE 6b. 3 4..6, .t6.3 4 7. 6

JULY 17. 3 31.3 37.7 . Z 4r. 3

.,.0U 5 JT Ir. 1 3. 391.2 1 .3 5 5.5

iEPTC1..354 Z 3. "- 2tA. 7 5 3.2 51 . .4 6J.0

(;CTIHFR '.. d.9 r-. 3 63.9 O .t

NFCE E .F ;Z,5I. ' 50. . 50 "2 . f.). h.

WINTEr 3,0 .2 5 1. z 57., o7.3 7'.3

)PR IN='; Z3.- L,5 b f. . 7.1 70.0

:ALL z .' S " ,7. ' 1.2 4.

A N N U A'L iE . '3 .0, 1 .5 . 7 S . 7 7 . 7 i
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